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Investigation on gait initiation in young men

MENG Zhao-li, SONG Hang, YUAN Wen-xue ( Institute of Sports Science, Dalian University of
Technology, Dalian 116023, China)

Abstract; Objective To obtain kinematic and kinetic parameters of gait initiation from young men when they are
walking with constant speed. Method DLUT4060 piezoelectric multi-component force platform and DVM8820
three-dimensional infrared image capture system were used to test gait initiation in 9 young men ( average age
was (21.3 +£0.5) years). Results The lower Iimb kinematic and dynamic characteristics during gait initiation
differ significantly from its subsequent steady-state. The characteristic feature of gait initiation is the moving leg
swinging a larger range and the stance leg performing a more powerful thrust. The center of pressure (COP) in
the foot bottom shows a moving track which moved to the lateral of the moving leg firstly and then to the extension

of the stance leg. Conclusions Normal gait initiation has its unique characteristics, and the kinematics and dy-
namics parameters obtained in such status will be helpful for gait analysis and bio-robot design.
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Fig.1 Schematic diagram of joint angle
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Fig.2 Joint angle changes in a steady-state gait cycle
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Fig.3 Joint angle changes of knee in initiation gait
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3 #it

BN B IR T ik AT 3 5
R RS HA B WA, B, &
BTG A 50— 0 JE IR R AT AR R E
Mt &R R I 1R % 54T RS (10 Hun-
tington [RAE, Parkinson AE 45 ) L H T 12 3 #j £8 1
BB AT P S R IR SR B e 2Bl
BRE, TR Zh 28 8 57 AT E AR, BB MR E
REFRIITHEES . ETRBUEHF ARSI
AL T3 5 28 25 B9 1E 3 T Bz sh i 2 iR
HRABEEN . BELACHIs el IAESIRT
5518

(1) B MAREIRE F W B TERS PSS
RO BROCTT i - [ A8l il 2o X LA BR, IR
FHENFHATENES 2 EETHT P EAR, £
SURBIAEE SRR T Ay AR AT P/, BRR



EREMNFE

$£25% HF2H

2010 ££4 A

128 Journal of Medical Biomechanics, Vol. 25 No.2, Apr. 2010

A 2 S0, S 0 AR LS
T HE T AR, B LR — R E S
LR, SRR S5 T 2 5, B 5 0
MRS HRE R R,

(2) BEAMASTE IR T ok R 325 25 SR
KT, RIUZ A5 — 2 10 M A R
[ IE 3 A S AT o IR K, - B
BT PR B R, EILTT LA, AT
SBASARLL, 5250 BRI XU FE 14 5 1% S PR A )
BB M S B 25 O T R

(3) 2B A M COP ST A7 A 1 25
S, EEFIE A BB, I SRR MU
B0 W F AR, 24 RS A R SRR, WAL
RS 10, 755 45 9 B, W B8 4D, 76 A S
RATET YA O, 6 2 5 B B LA
W,

S E WK

[1] Bogert AJ, Pavol MJ,Grabiner. Response time is more im-
portant than walking speed for the ability of older adults to
avoid a fall after a trip [ J]. Journal of Biomechanics,2002,
35.199-205.

[2] Chris JH,Dwight EW,Steven LW, et al. Gait initiation in ol-
der adults with postural instability [ J]. Clinical Biomechan-
ics,2008,23.743-753.

[3] Christopher AM,Mary CV. A mechanical energy analysis of
gait initiation [ J]. Gait and posture,1999 ,9:158-166.

[4] Donna MS,Sam A. Gait initiation in a normal pediatric pop-
ulation [ J]. Gait and posture,1997,5.182-183.

[5] Hass CJ,Dwight EW. Gait initiation in older adults with pos-
tural instability [ J]. Clinical Biomechanics, 2008, 23 ; 743-
753.

[6] Halliday SE,David AW. The initiation of gait in young, elder-
ly,and Parkinson’s disease subjects [J]. Gait and pos-

[7]

[8]

[9]

(10]

(11]

(12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

ture, 1998 ,8.8-14.

Osamu Sasaki, Shiro Asawa. Gait iniation in bilateral vestib-
ular loss [ J]. Auris Nasus Larynx,2001,28 :295-299.
Taylor MJD, Dabnichki P, Strike SC. A three-dimensional bi-
omechanical comparison between turn strategies during the
stance phase of walking [ J]. Human movement science,
2001 ,24 ;558-573.

Scott CW, Stephen U,James E, et al. A compairison of gait
initiation and termination methods for obtaining plantar foot
pressures [ J]. Gait and Posture,1999,10,255-263.
B, WoR 6. i AT B A SR J]. P EAY
B2 TR %48 ,1982,1(1) :16-20.

EiR, B85, EER,E AR EHEWE ST 50 [J].
MR TR 2437, 2008 ,29(6) :589-593.

Nissan M, Whittle MW. Initiation of gait in normal subjects
a preliminary study [J] . Journal of Biomedical Engineer-
ing. 1990,12,:165-171.

VR, KNG B, 04T, IE R HEANTEL SR LR IR
[J]. L3 T k5237 ,2008 ,30(1) :67-70.

ERERE, 55 . N = 48 3h AT B R s B 2P A AR AL
[J]. hE 4R TR B 55 G PR &2, 2007, 11 (35 ) : 7081-
7083.

Lenhoff MW, Santner TJ, Otis JC, et al. Bootstrap simulta-
neous prediction and confidence intervals for gait data [ J].
Gait and posture 1996 ,4;167-208

Denis B, Sheng ML. Principles underlying the organization
of movement initiation from quiet stance [ J]. Gait and pos-
ture,1999,10:121-128.

Jian Y, Winter DA, Ishac MG, et al. Trajectory of the body
COG and COP during initiation and termination of gait [ J].
Gait Posture,1993,1.9-22.

Steve CM,Hansen AH,Dudley S, et al. Roll-over shapes of
the able-bodied knee-ankle-foot system during gait initia-
tion, steady-state walking, and gait termination [ J]. Gait
and posture ,2008 ,27 ;316-322.

Delval A, Krystkowiak P,Blatt JL. A biomechanical study of
gait initiation in Huntingtons disease [ J]. Gait and posture,
2007 ,25:279-288.



